Atorvastatin treatment in a dog preclinical model of Alzheimer's disease leads to up-regulation of haem oxygenase-1 and is associated with reduced oxidative stress in brain.
Alzheimer's disease (AD) is a neurodegenerative disorder characterized by progressive cognitive impairment and neuropathology. Only acetylcholinesterase inhibitors and the NMDA antagonist memantine are approved for AD treatment. Recent preclinical and epidemiological studies proposed statins as novel therapeutics for AD, but the mechanisms of action are still unknown. Here, we demonstrate that atorvastatin (80 mg/d for 14.5 months) treatment resulted in an up-regulation of the inducible isoform of haem oxygenase (HO-1), an enzyme with significant neuroprotective activity. Atorvastatin selectively increased HO-1 in the parietal cortex but not cerebellum. In contrast, HO-2 was increased in cerebellum but not parietal cortex. No changes were observed in HO-1 or HO-2 in the liver. Significant negative correlations between HO-1 and oxidative stress indices and positive correlations with glutathione levels in parietal cortex were found. HO-1 up-regulation significantly correlated with lower discrimination learning error scores in aged beagles. Reference to therapeutic applications of atorvastatin in AD is discussed.